Abstract. In this paper, based on the 190 monitored city data released by the China National Environmental Monitoring Center in 2018, the optimal scale and factor analysis methods were selected to conduct in-depth research and analysis of urban air quality. The study found that: PM2.5 has a serious impact on air quality, and PM10, ozone, SO2, and NO2 are important factors affecting air quality. At present, cities with good air quality include Sanya, Haikou, Zhanjiang, Maoming, Beihai, Zhuhai, Lhasa, Shenzhen, Heyuan, etc.; cities with severe air pollution include Texas, Tianjin, Zaozhuang, Linyi, Handan, Tangshan, and Hengshui. Finally, based on the conclusions of the study, we propose strategies for effective improvement and control of air pollution.
Introduction
With the rapid development of the industry and transportation industry in China, a large amount of toxic dust is discharged into the air, causing air pollution, affecting the ecological environment. How to effectively control air pollution and improve air quality has become a matter of high concern for people now. To improve air quality, it is necessary to first monitor urban air quality in real time and find causes of air pollution from initial sources so as to achieve targeted environmental management. At present, 190 cities have established thousands of air quality monitoring stations. They continuously monitor air quality in 24 hours and publish PM2.5, PM10, CO, NO2, SO2, and ozone in real time. This study is based on the domestic monitoring of air quality in real-time monitoring of 190 cities, using factor analysis and optimal standards for air quality evaluation and research, hoping to reduce air pollution, improve and promote the development of ecological cities in China.
Factor Analysis and Optimal Scale Analysis Data Selection and Processing
The data is taken from the 190 monitored city released by the China Environmental Monitoring Center of the Ministry of Environmental Protection. The data is from the PM2.5 data network. The 190 cities' air quality ranking data and the number of days of compliance were selected and released in March 2018, and the number of days of compliance was split into excellent and good days. Table 1 shows the actual data of 190 monitoring urban air quality variables, among which the first seven data are urban air quality monitoring data, which are PM2.5, fine particles, PM10 suction particles, carbon monoxide, nitrogen dioxide, sulfur dioxide, Ozone 1 hour's average and ozone 8 hours' average. AQI is the air quality index, which is also commonly used by developed countries in the air quality evaluation standards. AQI uses the piecewise linear function to convert the monitoring data into calculations. Through the AQI size, international or domestic city rankings can be obtained, and AQIs can also be divided into several types of grades: AQI ≤ 50 when the air quality is excellent, 50 <AQI ≤ 100 is good, and then you can calculate the monthly or annual air quality days and good days. In order to facilitate the study, IBM SPSS Statistics 21 was used to test and standardize the air quality monitoring data of 7 cities. It was found that the data skewness was less than 1.5 and the absolute value of kurtosis was less than 4.5. Then the reliability of the standardized data is tested. The reliability statistic Cronbach's Alpha coefficient is 0.661, which means that the corresponding observation variable is highly reliable, and it can be used for factor analysis or optimal scale analysis.
Factor Analysis
Multivariate statistical analysis includes factor analysis and optimal scale analysis. Factor analysis can regroup original variables into new unrelated several comprehensive main variables. These new main variables keep the original variable information as much as possible. Optimal Scaling provides a multivariate correspondence analysis method that display multiple variable information in a low-dimensional plan. In multivariate statistical analysis, they can be grouped according to the size of the original variable's relevance, so that the correlation within the group variable is higher, and the correlation between different groups of variables is lower. Each group is represented by an unobservable comprehensive variable. Factor analysis method can obtain correlation coefficient matrix by SPSS, obtain common factor, total factor variance, factor load matrix through variable correlation, then use factor rotation to obtain factor score, and finally calculate comprehensive score by variance contribution rate, and obtain city air quality rankings. Table2 shows the eigenvalue, variance contribution rate and cumulative contribution rate. According to the first two factors, the initial eigenvalue is greater than 1, the cumulative variance contribution rate is 72.3%, and the rotation square and cumulative variance contribution rate is 66.6%. Therefore, the first two are selected. These factors have already evaluated the overall level of urban air quality. Table 3 shows the twiddle factor score matrix. The first factor's scores from high to low are PM2.5, PM10, SO2, NO2, and CO. The second are O3-1h and O3-8h, respectively. The variables with greater influence on air quality are PM2.5, PM10, SO2, NO2, and CO. In addition, the variable that have a greater impact on air quality is ozone. The analysis results are also basically consistent with the actual results. The scores FAC1_1 and FAC2_1 can be automatically calculated in the database.
Calculating the city air quality total score function based on the weight variance contribution factor corresponding to the rotation factor is: S1=(2.601FAC1_1+2.061FAC2_1) /(2.601+2.061) （1） Table 4 lists the 190 city air quality index AQI rankings and comprehensive score rankings. We can see that the factor analysis comprehensive score ranking is basically the same as the national air quality index, indicating that the factor analysis comprehensive score is credible. From better than AQIR. The cities with high comprehensive scores are Erdos, Rongcheng, Weihai, Karamay, Zhangjiajie, etc. The cities with low overall scores include Jinchang, Yuxi, Jiangmen and Hohhot.
Optimal Scale Analysis
The study selects the optimal scale analysis in IBM SPSS Statistics 21, which provides homogeneity analysis, nonlinear correlation analysis and principal component analysis. It can do multiple correspondence analysis and will analyze multiple nonlinear variables in the low dimension. In order to facilitate the study with urban air quality, it is divided into three dimensions. Table 5 shows the scores of the principal components of variables. Analyzing the data in Table 5 , PM2.5 and PM10 are the main factors affect air quality, and they are also important culprits that damage people's health. Figure 1 shows the three-dimensional difference map of urban air quality variables. Each box shows a two-dimensional difference map between a pair of main factors. It shows differences between the original value and the difference value, and differences between urban air quality variables. There is a big gap between CO and other variables, and CO has less influence on urban air quality; the other six variables are close to each other and have a stronger impact on urban air quality; O3-1h is close to O3-8h, and impacts of two variables on urban air quality are similar. Figure 2 shows the three-dimensional difference map of urban air quality sample points. Each box shows a two-dimensional difference map of urban samples between two main factors. Each sample point is the city air quality AIRR city ranking point, and the AQI ranking corresponds to cities can be found in Table 4 . Cities with AQI ranks 1 to 10 are Sanya, Haikou, Zhanjiang, Maoming, Beihai, Zhuhai, Yunfu, Lhasa, Shenzhen, and Heyuan. From this map, the AIRR city rankings overlap more in the middle of the AIRR rankings, some gaps in the city sample points are the main AIRR ranking points, such as Sanya, Haikou, Zhanjiang, Maoming, Beihai, Zhuhai, etc., or AIRR ranking points, such as Zaozhuang, Linyi, Handan, Tangshan, Hengshui, Baoding, Shijiazhuang, Xingtai, Korla, etc. 
Conclusions and Prospects
(A)The variable with the greatest impact on air quality is PM2.5, which is also a culprit for people's health. PM10, SO2, and NO2 are also important factors affecting air quality. CO has limited impact on air quality, and ozone is also an important factor affecting air quality. The state needs to establish the concept of environmental governance for formulate systems, rules and laws, and protect the environment according to the law. It requires to limit the growth rate of urban vehicles and strictly control the emission of pollutants from enterprises.
(B) The comprehensive scores are basically the same as those published by the national air quality index. The cities ranked highest among AQI rankings are Sanya, Haikou, Zhanjiang, Maoming, Beihai, Zhuhai, Lhasa, Shenzhen, Heyuan, Zhoushan and Huizhou. They need supervision to prevent air pollution rebound. The cities ranked high in both AQI rankings and comprehensive scores are Tianjin, Zaozhuang, Linyi, Handan, Tangshan, Hengshui, Baoding, Shijiazhuang, Xingtai, and Korla. Further strengthening the governance of cities and ensuring the effectiveness of governance is needed.
(C) At present, the urban air quality supervision is being strengthened, which is conducive to the discovery of urban environmental pollution sources. Therefore, it is necessary to make full use of monitoring results and take effective measures to govern the environment in accordance with the law. In recent years, the rapid development of urbanization in China's industrialization has caused air pollution, especially smog weather, which is mainly based on PM2.5, and seriously endangers people's health. Industrial development will cause a large amount of energy consumption. At present, energy consumption mainly uses coal. The burning of large amounts of coal will increase carbon emissions, causing dust, CO2, and SO2 pollution. Therefore, while reducing energy consumption, we also attach importance to the research, development, and use of green energy, replace green coal with high pollution, reduce carbon emissions, and gradually eliminate or reduce the causes of environmental pollution. The development of urban transportation, the natural evaporation of vehicle oil products and the emission of exhaust gas have also become important killers of urban air pollution, restricting urban automobiles and strict automobile emission standards are effective measures.
